Genetic instability in the human lymphocyte exposed to hypoxia.
Hypoxia, one of the key tumor microenviromental factors, promotes genetic instability, which is the hallmark of human cancers. Many recent studies have demonstrated that hypoxia by itself can lead to conditions that elevate mutagenesis and inhibit the DNA repair process in cancer. The aim of this study was to investigate the cytogenetic damage and DNA repair functions in human peripheral lymphocytes exposed to hypoxia by means of sister chromatid exchange and nuclear and mitochondrial microsatellite instability (nMSI and mtMSI), respectively. Primary lymphocyte cultures obtained from blood samples of 40 healthy donors were exposed to hypoxia for 12 and 24 hours. Genomic DNA was then isolated from the fixed lymphocytes to analyze the DNA repair process by nMSI and mtMSI. The present results revealed gradual increases in SCE for both exposure times, compared to the controls, but there was no significant correlation between hypoxia and MSI. The SCE assay showed that hypoxia by itself may induce mutagenesis by causing DNA damage in normal cells. However, the DNA repair function through MSI analysis was intact.